Validation for clinical use of, and initial clinical experience with, a novel approach to population-based carrier screening using high-throughput, next-generation DNA sequencing.
Traditional carrier screening assays are designed to look for only the most common mutations within a gene owing to cost considerations. Although this can yield high detection rates in specific populations for specific genes (such as cystic fibrosis in Caucasians), they are suboptimal for other ethnicities or for patients of mixed or unknown ethnic background. Next-generation DNA sequencing provides an opportunity to provide carrier screening using more comprehensive mutation panels that are limited primarily by information about the clinical impact of detected sequence changes. We describe a next-generation DNA sequencing-based assay capable of reliably screening patient samples in a timely and comprehensive manner. The analytic accuracy in a research setting has been documented. Here, we describe the additional studies performed to ensure the accuracy (analytic validity) and robustness of our assay for use in clinical practice and provide data from our experience offering this testing. Our clinical experience using this approach to screen 11,691 in vitro fertilization patients has identified 449 mutant alleles: 447 in carriers and 2 in an affected individual. In total, we found 87 distinct mutations in 14 different genes. Approximately one quarter of the mutations found are not included in traditional, limited, mutation panels, including 16 known mutations unique to our panel, and novel truncating mutations in several genes.